ABNORMALITIES OF THE URACHUS. 


By JAMES A. FREER, M. D„ 

OF WASHINGTON, D. C., 

A BOUT the twentieth day after conception, as the develop¬ 
ment of the ovum is progressing, and the blastodermie 
membrane is undergoing its successive primitive changes, there 
is developed from the entoblast and the internal layer of the 
mesoblast a transitory fatal structure, which appears first as 
two small tubercles that appear toward the caudal extremity 
of the foetus; these coalesce in the course of a few days form¬ 
ing a large central cavity ; this is the allantois; it grows rap¬ 
idly until it comes in contact with the most external of the 
ovular membranes, the chorion, whither it conveys the fatal 
vessels, which are in turn distributed to the villi, thus estab¬ 
lishing communication between the fatal and maternal circu¬ 
lation. 

This structure is at first spherical in form, next it becomes 
pyriform, then by a process of central constriction it becomes 
divided into two parts, which have free communication with 
each other through the constricted portion ; the function of the 
larger of these which becomes blended with the chorion we have 
already briefly noticed; the smaller is destined to become the 
urinary bladder of the matured foetus. The allantois has now 
fulfilled its function, and completed its existence. The con¬ 
stricted portion of it enters into the formation of the umbilical 
cord and the urachus, and it is the abnormalities, congenital 
and acquired, of this last structure, to which it is the aim of 
the present paper to direct attention. After the period to 
which it has now been traced, instead of remaining a pervious 
tube in the normal foetus, it shrinks and becomes a fibrous 
cord, and continues its existence as the suspensory ligament 
of the bladder, being attached above at the umbilicus and 
below to the fundus of the bladder, just anterior to the reflec- 
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tion of the peritonaeum, to the base of that viscus. 

Already at the end of the seventeenth century Peyer main 
ained, in opposition to Caspar Bauhin and Regnerde Graff, 
that the urachus was pervious during the foetal period. J. G. 
Walker (Annotations Acad. Berol, 1775) tried to prove that 
the urachus was formed by a continuation of the mucous mem¬ 
brane of the bladder, being in its healthy natural state a per¬ 
vious canal in every period of life, in both sexes,which admitted 
of the passage of a small probe or of mercury. Ruysch and 
Hildebrandt also agree to its being a hollow canal. C. H. 
Weber believes it to be a continuation of the vesicular mucous 
membrane. Luschka’s recent anatomical and microscopical 
investigations of the urachus of adults on the male body dem¬ 
onstrate that at least in the majority of individuals, it is at least 
partially hollow, being lined, as claimed by Walters, by a 
mucous membrane, though it does not always communicate 
with the bladder. In many cases he has found the membrane 
of the bladder to continue in a tubular prolongation from the 
base of that organ along the urachus. A small opening of about 
the size of a needle has been observed in the bladder, usually, 
however, only a small indentation, or no trace is visible. He 
also observed that where a cavity existed its lumen was not of 
uniform size, but consisted of a series of constrictions and ex¬ 
pansions of varying shapes and sizes. These cysts are usually 
very small, rarely attaining a size greater than a millet seed 
or a small pea. 

Huschke thinks that the urachus is connected with the blad¬ 
der only through the muscular layers of the latter. 

Meckel and Arnold hold that it («'. e., urachus) is impervious 
and only occasionally found hollow. 

According to other investigators it is obliterated towards 
the end of gestation or soon after birth. Several works on 
pathological anatomy mention the abnormal patency of the 
urachus among them are Foerster,- Rokitansky, Voigtel and 
Klebs. 

This perviousness exists with varying degrees of complete¬ 
ness, and is manifested by phenomena which differ widely in 
different cases. In some it affects only the lower portion of 
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the urachus, which is the seat of a cul de sac, varying in length 
from a few lines to several inches, while in other cases the 
urachus constitutes a canal reaching from the bladder below to 
the umbilicus above. The walls of this canal sometimes be¬ 
come distended so as to form cysts which occasionally grow to 
enormous size. To these farther reference will be made. 

The next and last stage of completeness is seen when an 
opening exists at the umbilicus through which the urine some¬ 
times passes. This constitutes a true vesico-umbilical fistula. 

The cases that I have seen, two in number, were of the con¬ 
genital variety and of the complete class, one was a male in¬ 
fant a few months old, and the other was a married lady, mt. 
about 40. The character of these cases had led me to the 
conclusion that the trouble was always a congenital one, and 
owing to arrest of development in the fetus of the parts con¬ 
cerned ; but while this is the apparent mode of origin in a large 
number of cases, it is not in all, for a considerable proportion 
of the reported cases are of the acquired variety; the subject 
of etiology is therefore of some interest. 

No explanation of the source of this arrest of development, 
assuming it to be a cause, has within the circle of my inves¬ 
tigation been proposed, it having in no case been traced to the 
mental influences affecting the mother, as have numerous other 
congenital abnormalities. The authors of the various reports 
of cases, seem to have avoided the subject of pre-natal causa¬ 
tion, consequently but very little information on this point can 
be gleaned from them, but, from the lew casual remarks which 
have escaped, and from the evidence contained in this condi¬ 
tion of the patients with which I have been conversant, I feel 
constrained to class it with that innumerable category of ills 
resulting in some hidden way from what is known as the stru¬ 
mous diathesis. In further confirmation of this opinion, I will 
here quote a case of comparative pathology, which, if it may 
be accepted as evidence, will render more tenable the above 
theory. The following case is reported in the Obstetrical Ga¬ 
zette of Cincinnati of 1879, p. 100. 

A colt which died a few days after birth from scrofulous os¬ 
teitis, was found also to be suffering from patulous urachus. It 



no 


JAMES A. FREER. 


is known that in the foetal horse the bladder is elongated and 
extends from the pelvis to the umbilicus, the anterior extrem¬ 
ity having a neck-like constriction; at birth it separates from 
its umbilical attachment, becoming transformed into a cul-de- 
sac, following which, it is gradually retracted into the pelvis, 
where it assumes the proportions found in the mature horse. 
In the case above mentioned, the bladder retained its umbili¬ 
cal attachment and remained pervious at that extremity. This 
condition is recognized by veterinary surgeons as being gener¬ 
ally present in cases of equine scrofula. In these cases at least, 
the scrofulous taint evidently is a factor in the arrest of devel¬ 
opment. 

In view of the numerous and grave manifestations of this dis¬ 
ease on cell life in the post-natal period of the human subject, 
may we not reasonably conclude that it exerts an influence 
previous to birth in a manner to produce this arrest of develop¬ 
ment, knowing it to be the accepted source of various other 
abnormalities, resulting from deficiency in development. Of 
these cases the following are examples: 

Case I.—This patient is the infantile case above referred to. It 
was a male child only two or three months of age. He was presented 
at Prof. Helmuth’s College Clinic in 1885 by its nurse, who declared 
that the child passed its urine through the umbilicus. Upon examina¬ 
tion an outgrowth was discovered in this locality which measured about 
an inch and a quarter in length. This was hollow and was connected 
by a completely pervious urachus with the bladder, which fact was 
evinced by a continual discharge through it of urine, which excoriated 
the parts and rendered the child exceedingly uncomfortable. The 
method of treatment suggested for the deformity was ligation of the 
excrescence, but owing to the absence of either of the child’s parents 
this was deferred, the operator choosing not to incur the risk without 
their consent. 

Case II.—Married lady, ret. about 40. Diagnosis vesico-umbilical 
fistula. This patient came under my care while resident surgeon at the 
Ward’s Island Hospital; she complained of a chronic purulent dis¬ 
charge from the umbilicus by which she had become so much ex¬ 
hausted that she was scarcely able to walk. An examination was made, 
and a fistulous opening discovered at the umbilicus, of sufficient size 
to admit a uterine sound. A Sims’ instrument was inserted, when it 
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glided in without obstruction to almost its full length; by giving it lat¬ 
eral motion the cavity which it occupied was found to have a breadth 
of almost three inches in its widest portion. When the probe was re¬ 
moved, pus welled up from the opening, and by exercising pressure from 
below upwards several ounces were made to exude. The cavity was 
then washed out with a two per cent, carbolic solution, and it was not 
until the disproportion between the amount of fluid injected and that 
which returned was noticed that the true nature of the case was 
guessed. This was afterwards proven by the injection of a starchy solu¬ 
tion, after which the bladder was emptied and the iodine test applied 
to the evacuated fluid, which yielded the characteristic appearance of 
the blue iodide of starch. She was put on a nourishing diet, and the 
indicated remedy was administered, antiseptic treatment being kept up 
topically the while, and in a short time the purulent discharge ceased 
and the fistula closed spontaneously. She stated that the same result 
had been achieved at other hospitals previously, after which the fistula 
would remain closed for a short time, when it would reopen with a 
repetition of the above symptoms. Sometimes when straining and 
under other circumstances urine would be forced up through the open¬ 
ing, but this was so infrequent that she considered it of slight import¬ 
ance. No difficulty was experienced in passing the urine by the natu¬ 
ral channel, contrary to the rule where the urachus is pervious. 

The third and last case that I will mention in corroboration 
of this theory of antenatal causation is the following: 

A divinity student, Herman R., had from his infancy been remarka-. 
ble for a large abdomen, which had made him the subject of much ridi¬ 
cule among his playmates. Thinking adipose tissue to be the cause, 
he had tried to reduce it by fasting, but without avail. It caused him 
no trouble until his twenty-fourth year, when a marked increase in size 
took place, which seriously impeded his respiration. This led to an 
examination which revealed fluctuation in and around the umbilical 
region. The dyspncea increased to such a degree that relief became 
imperative; accordingly, a puncture was made, penetrating the walls 
of the fluctuating mass. This was followed by vomiting and intense 
abdominal pain. A considerable quantity of reddish, yellowish fluid 
was discharged. This measure afforded him relief, and, with the ex¬ 
ception of occasional fainting spells, his health remained good for a 
period of two years, after which his abdomen again commenced to 
increase in size, dyspncea also recommenced, and his general appear- 
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ance became cachectic. He again entered the hospital, where his 
medical attendant concluded to withdraw the fluid, the presence of 
which was made obvious by a congeries of symptoms similar to those 
above related. A puncture was again made, through which was dis¬ 
charged about six litres of sanguineous fluid. The operation was re¬ 
peated three times during the ensuing nine months, the remainder of 
his life, the fluid drawn off measuring respectively eighteen and three- 
fourths, seventeen, and six litres. At his death he weighed one hun¬ 
dred and ninety-two pounds. The post-mortem contents of the cyst 
measured fifty litres, amounting in weight to about one hundred 
pounds. A minute examination of the cyst walls showed them to con¬ 
sist of three layers, the external being a serous coat. This rested on 
a layer composed of elastic and fibrous tissue, which was lined with 
pavement epithelium. The bladder contained a little yellowish urine. 
It was contracted and its lining membrane pale. The urachus was 
found closed at its vesicular termination; along its course towards the 
umbilicus, below the commencement of the large cyst, a small cyst ex¬ 
isted ; near the umbilicus the fibrous tissue of the urachus passed into 
the subpentoneal coat of the larger cyst which occupied almost the 
whole abdominal cavity. 

These patients were all of a decidedly scrofulous habit. 
These cysts sometimes form and increase as the fluid accum¬ 
ulates within until the internal tension is greater than the walls 
can bear, and rupture ensues. This generally takes place at 
the umbilicus, the cyst contents being discharged externally, 
but sometimes the rupture is internal where the extravasated 
contents set up a peritonitis which is likely to terminate 
fatally. 

A typical case of rupture at the umbilicus is' mentioned by 
Dr. Helmuth in his Contributions to Gynaecological Surgery, 
page 116, a full account of which will be given later. 

The following case from the Dublin Journal of Medical Sci¬ 
ence is illustrative of rupture internally, and shows the danger 
of such an issue: 

Case: A boy, ret. io, was admitted into the hospital suffering from 
incontinence of urine and frequent attacks of haematuria. An analysis 
of his urine showed it to be alkaline in reaction and revealed a consid¬ 
erable quantity of pus. His bladder was explored with a sound, but 
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with entirely negative result, A course of treatment was now com¬ 
menced, under which all symptoms subsided, and he was discharged 
from the hospital, but shortly after he again applied for admittance, 
complaining of passing his urine through his umbilicus. Examination 
revealed a complete vesico-umbilical fistula through which all of his 
urine was being passed. His mother stated that three weeks previously 
a growth had appeared at his umbilicus, which subsequently ruptured, 
leaving the fistula that entailed the derangement of function above 
mentioned. 

An attempt was made to pass an instrument to the bladder by the 
urethra, but without success; therefore, a laminaria tent was intro¬ 
duced into the umbilical extremity of the fistula which had been in situ 
but about three hours, when urine was passed by the urethra for the 
first time in seven weeks. A catheter was now passed without diffi¬ 
culty. Obliteration of the abnormal opening was now accomplished 
by cauterization of the edges of the umbilical aperture and afterwards 
constricting it with a subcutaneous ligature passed around it. Healthy 
granulation followed and a complete closure resulted. It remained in 
this condition for about ten days, when suppuration supervened and it 
reopened. A further and more extensive cauterization was followed by 
closure again. The bladder now regained to some degree its function 
of retaining urine, holding it for periods of two hours. After about 
three weeks the umbilical orifice was again established without any ap¬ 
parent obstruction of the urethra, and urine flowed through both chan¬ 
nels. A plastic operation, consisting in the transplanting of a flap 
from the healthy abdominal surface to the freshened edges of the ori¬ 
fice at the umbilicus was now performed and a closure again effected. 
A few days subsequently to this peritonitis set in which caused the 
death of the patient. 

Necroscopy revealed some evidence of old peritonitis (the omentum 
was adherent). The bladder was much contracted and its walls pro¬ 
portionally thickened, springing from its fundus was an elongated 
cavity reaching to a level with the umbilicus, and measuring in width 
from one and a half to two and a half inches. Upon opening the 
bladder neoplastic growths resembling in appearance and in their mode 
of attachment the column® earn® of the heart were found covering 
its inner surface. Microscopically, these were discovered to consist of 
fibrous tissue covered with mucous membrane, no evidence of true 
papillary structure presenting. The bladder contained a septum which 
was attached posteriorly immediately below the orifices of the ureters, 
and stretched so as to cover the orifice of the urethra. This was 
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divided in opening the bladder. The above cyst, the walls of which 
were thin and smooth, communicated with the bladder by a large 
opening. In the anterior walls of the cyst two small openings were 
found which had allowed of the extravasation ot the fluid that set up 
the fatal peritonitis. 

While this case illustrates the gravity of rupture internally, 
it also introduces us to another phase of our subject, namely, 
that of acquired permeability of the urachus. Several cases 
have been reported, which, like the foregoing, have become 
complete vesico-umbilical fistulas by a rupture at the umbilicus, 
where a cyst of the urachus previously existed, but, aside from 
these cases, in which a partial permeability has, by natural 
progress, or by some accident, become complete, there are 
other cases that presented no evidence of abnormality in this 
region, in which an umbilical outlet has been formed for the 
urine, from the bladder, through some obstruction of the nat¬ 
ural channel, on account of which, over distention of the blad¬ 
der resulted from retention of urine. Such a case has recently 
been reported by M. Jacoby, of Bromberg, in which retention 
of urine, caused by' a urethral stricture, gave rise to this unus¬ 
ual lesion, to the great relief of the sufferings of the patient. 

The Medical Record of Aug. 18, 1871, contains a record of 
the following interesting case. 

A boy, set. x, commenced to pass his urine through a vesico-umbili¬ 
cal fistula, a few drops only passing by the urethra. An examination 
revealed a congenital phimosis with an orifice so small that the vis a 
tergo required to force the urine through it had exerted itself in an up¬ 
ward direction, and had opened up the urachus, rendering that structure 
patent throughout. After this fistula had persisted for some time the 
cause was discovered, and circumcision performed, when the urachus 
closed spontaneously. 

This case emphasizes the importance of examining carefully 
the urethra before proceeding to operate for the closure of the 
fistula. 

The diagnosis of this abnormity may seem too simple to de¬ 
mand any remark, and, indeed, it is simple when complete 
patency exists, but when it is only partial, and the tube un- 
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dilated, or, when it is much dilated, the diagnosis becomes 
much more difficult, and its true nature often escapes recogni¬ 
tion by the most skilled diagnostician. The following char- 
aracteristics will be found of some service where there is dan¬ 
ger of confounding it with other abnormal growths in this re¬ 
gion. 

Where a cyst is attached in the pelvis in the median line 
and grows gradually from this attachment upwards towards the 
umbilicus, where it also has attachment, the uterus being de¬ 
pressed, it may be held to be a cyst of the urachus. 

If the cyst be then punctured and the withdrawn fluid found 
to contain flattened epithelium along with urea, and the other 
urinary salts, the diagnosis is practically certain. 

Considerable pathological importance is attached to this 
malformation, far more than the unpleasantness and inconveni¬ 
ence immediately connected with the escape of urine at the 
umbilicus. This has already been set forth in some of its 
phases in the cases reported. Another important feature is the 
difficulty in urinating that is sometimes experienced. This is 
well illustrated in the following case: 

A married lady of middle age complained of not being able to pass 
her urine at pleasure, because when the bladder contracted to expel 
the urine, it, instead of passing through the urethra, passed upwards 
into a cyst of the urachus, where it would accumulate to the amount of 
several litres or the full capacity of the cyst. This, when distended, 
could be emptied by compression applied externally, the urine being 
forced into the bladder again. By continuing this pressure she would 
then be able to pass some urine by the urethra, but complete evacua¬ 
tion of the bladder could be obtained only by employing a catheter. 
She became pregnant, in the progress of which the enlarged uterus 
compressed and obliterated the lumen of the urachus below the cyst, 
confining therein a considerable quantity of fluid. The encroachment 
of this on the abdominal cavity finally necessitated its removal, which 
was accomplished by puncture. Following this the period of gesta¬ 
tion was completed without farther incident. Four years later the same 
conditions called for relief. The same treatment was resorted to and 
the contents of the cyst removed, but abortion followed. The com¬ 
munication between the cyst and bladder was now found to be oblit¬ 
erated, and no farther annoyance was experienced. 
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Another interesting complication occurred in a patient of 
whom a report is contained in the Medical Record of Febru¬ 
ary, 1879. He was a mechanic of spare habit, and complained 
of soreness and constant pain at the umbilicus, in which loca¬ 
tion there was a hard, rounded tumor. Under expectant treat¬ 
ment this grew gradually for a long time, the pains becoming 
more and more agonizing, until as a dernier ressort the swelling 
was incised, when, at the depth of about six lines a solid con¬ 
cretion the size of a walnut, presenting the characteristics of 
a phosphatic calculus was found and removed. The odor of 
this mass was strongly urinous. The urachus was patent. He 
stated that he had had a previous similar attack. 

Since laparotomy has become so common among gynte- 
cologists and general surgeons, this deformity has assumed 
new significance, having in numerous instances formed a grave 
complication in this procedure. Our esteemed contemporary 
Dr. Helmuth, met with a case in which it complicated an ova¬ 
riotomy, a report of which through his courtesy I am per¬ 
mitted to give here: 

Contribution to Gynecological Surge ry, page 16. Case XII. Ova¬ 
rian cystoma , overlaid by a cyst of the urachus which had burst during 
childhood and obliterated the umbilicus. Ovariotomy. Death. 

Mrs.-, et. 54, a Swiss, of small stature and slightly built, 

married; childless. At the age of seven years her abdomen appeared 
to be enlarged; at fourteen a tumor, the size of an apple, appeared at 
the umbilicus, which burst, sending forth a stream of water with con¬ 
siderable force. Her menses ceased at the age of forty-four, when her 
abdomen became enlarged and sensitive to pressure. Incontinerce 
of urine was a source of great discomfort to her, especially at night, 
when the dripping would awaken her. I withdrew with the aspirator 
about a quart of viscid, dark fluid, which showed inflammatory and pus 
corpuscles, and blood globules and a profusion of Drysdale’s granular 
bodies. In ovariotomy, after dividing the peritoneum, I came upon a 
substance which puzzled me; it looked something like a cyst-wall, but 
was so densely adherent to the abdomen at the umbilicus that it was 
impossible to separate the adhesion ; laterally (on each side of the in¬ 
cision) the substance disappeared. After vainly endeavoring to push 
this sufficiently aside, I determined to incise it. which I did. A gush 
of fluid followed, and for a moment I believed I had opened the sac. 
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Upon introducing ray fingers into the incision, I soon discovered that 
the canal communicated directly with the bladder. I then forcibly 
drew this emptied sac aside and without difficulty removed the tumor. 

From some experience in supra-pubic lithotomy, I determined to 
bring the wall of the bladder cyst together with carbolized catgut, 
which I did. A self-retaining catheter was placed in the bladder and 
the woman put to bed. She died on the evening of the fifth day from 
peritonitis. 

This case of patulous and cystic urachus, leading from the fundus of 
the bladder to the umbilicus, accounts for many peculiar symptoms de¬ 
tailed by the patient. 

The bursting of the umbilicus in early life, when “ the water spouted 
up to the ceiling,” was the rupture of the external wall of the cyst 
which, indeed, was proved by the cicatrix, smooth and white, which 
occupied the front in the abdominal wall where the navel should have 
been. 

Dr. Atlee, in his tenth case, had somewhat the same experience, and 
thus writes of it: “ The only conclusion possible, considering the ex¬ 

tra-peritoneal and elevated locality of this urine cyst, is that it was 
a purse in a dilated urachus, which, although closed at the umbilicus, 
had from birth maintained a communication with the bladder. For 
such freaks of nature no surgeon can be held responsible, nor can he 
guard against them.” A somewhat similar case is recorded in the 
Medical Record for January, 1878, and Dr. T. G. Thomas has more 
recently operated for a like condition with success.” 

Dr. McLean, of Troy, gives an account of an ovariotomy 
complicated with cyst of the urachus in the Medical Record of 
February 8, 1879. The case terminated fatally. 

Mr. Lawson Tait mentions these cysts as “ not of infrequent 
occurrence.” His work on the ovaries contains a somewhat 
detailed account of two cases which he denominates extra- 
peritoneal cysts. He believes these to have been urachal 
cysts. He operated for the removal of these in a late stage 
of their existence, after the patients were reduced by them to 
an almost moribund condition. The operation terminated 
fatally in both cases. In conclusion, he makes the following 
statement: “These cases illustrate very well the unexpected 

and great difficulties which arise in the practice of abdominal 
surgey, and how much we have yet to learn in this important 
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branch of our art. They also illustrate the abundant causes 
we have for regretting that abdominal tumors are often allowed 
to go so long as to remove any reasonable prospect of success 
in dealing with them.” 

This is essentially a surgical lesion, and depends for its relief 
upon surgical means, the exact method of which is decided by 
the peculiarities of each case, and upon the degree to which 
the perviousness exists. When it is only partial, and when the 
patent portion becomes distended to a cyst, the treatment may 
be either palliative or radical; the former consists in evacuating 
the contents of the sac by some means, usually by puncture. 
The tendency to the re-accumulation of the fluid renders this 
method unsatisfactory, and it has often proved dangerous and 
led to a fatal issue, because of the cachexia produced by the 
continual tapping and reaccumulation by which a more radi¬ 
cal operation is deferred and rendered dangerous. The two 
cases above referred to of Mr. Tait’s substantiate this view, 
both cases before they were subjected to the radical operation 
having become so reduced that they had not vitality enough 
left to enable them to endure the shock. The operation, 
which above all must be most successful under our present 
perfect antiseptic methods, is the early extirpation of the cyst. 

In case of vesico-umbilical fistula several procedures have 
been devised and practiced. The following case illustrates one 
method and demonstrates its efficiacy. 

Case. —A child, ret. five months; the urachus was completely per¬ 
vious and admitted a medium-sized catheter.' At its umbilical ex¬ 
tremity was an outgrowth that resembled a strawberry. This was en¬ 
circled with a subcutaneous ligature by which it was removed. After¬ 
wards the edges were pared and sutured, when a complete closure fol¬ 
lowed. 

Another means which has been to some degree useful is the 
cauterization of the opening followed by constriction of it by 
a subcutaneous ligature. The plan which has been most fol¬ 
lowed and the last to be mentioned is refreshing of the site of 
the opening, and the transplanting of a flap from a healthy 
portion of the abdominal surface. Though this method is 
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somewhat complicated, it commends itself by the universal 
success which has followed its employment in closing the ori¬ 
fice. 
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